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INTRODUCTION 

Th is  Addendum t o  the  Semiannual Report p rov ides  i n fo rma t  ion 

concern ing research p r o j e c t s  supported by NsG 237-62 which 

were n o t  inc luded i n  t h e  repo r t  dated February 28, 1965. 
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PHYSICAL S C I E N C E S  

ANTENNAE MEASUREMENTS 

P. J. Coleman, J r .  
E .  S .  G i l l e s p i e  

Account No. 44861 7 

Th is  p r o j e c t  has been completed. UCLA Eng ineer ing  Report  e n t i t l e d  

"The S c a t t e r i n g  o f  a Plane Sur face Wave by a P e r f e c t l y  Conduct ing 

S t r i p "  b y  E.  S. G i l l e s p i e  and J. G u s t i n i c  summarizes t h e  r e s u l t s  

o f  t h i s  p r o j e c t .  Twen ty - f i ve  cop ies  o f  t h i s  r e p o r t  have been f o r -  

warded t o  NASA. The a b s t r a c t  f rom t h i s  r e p o r t  appears below. 

A b s t r a c t  

The s c a t t e r i n g  o f  a su r face  wave by a metal  s t r i p  above a 

d i e l e c t r i c  c l a d  ground p lane  i s  i n v e s t i g a t e d  b o t h  t h e o r e t i c a l l y  

and exper imenta l  1 y. An express ion f o r  t h e  Green Is f u n c t i o n  wh ich  

can be eva lua ted  n u m e r i c a l l y  i s  developed f o r  t h e  usual  case f o r  

wh ich  t h e  energy o f  t h e  i n c i d e n t  s u r f a c e  wave i s  " l i g h t l y  t rapped" 

by t h e  d i e l e c t r i c .  Us ing t h i s  express ion,  a v a r i a t i o n a l  fo rmula  

f o r  t h e  r e f l e c t i o n  c o e f f i c i e n t  o f  t h e  s t r i p  i s  developed and t h e  

R a y l e i g h - R i t z  techn ique appl  ied t o  y i e l d  approx imate va lues  f o r  

t h e  r e f l e c t i o n  c o e f f i c i e n t  and s u r f a c e  c u r r e n t s  o f  t h e  s t r i p .  

Numerical  r e s u l t s  a r e  presented, d iscussed and compared t o  e x p e r i -  

menta l  va lues  measured on a p o l y s t y r e n e  coated aluminum t a b l e .  

S t r i p s  up t o  one wavelength i n  w i d t h  p o s i t i o n e d  up t o  one wave- 

l e n g t h  above t h e  d i e l e c t r i c  a re  cons idered and agreement between 

t h e o r y  and exper iment i s  found t o  be q u i t e  good. A thorough de- 

s c r i p t i o n  o f  t h e  measurement appara tus  and techniques i s  presented.  
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ROCKET PROJECT 

P. J. Coleman, J r .  
U. Fehr 
B.  Ben-Ary 

Account No. 448626 

T h i s  p r o j e c t  i s  intended t o  p r o v i d e  an exper imenta l  s tudy  

o f  t h e  p ropaga t ion  o f  d i s tu rbances  i n  t h e  i o n i z e d  reg ions  o f  

t h e  magnetosphere, To f a c i l  i t a t e  t h i s  study, we a r e  deve lop ing  

r e l a t i v e l y  s e n s i t i v e  magnetometers and a c o u s t i c  d e t e c t o r s  t h a t  

can be opera ted  a t  t he  e a r t h ' s  su r face ,  i n  t h e  atmosphere a t  

v a r i o u s  a l t i t u d e s ,  and i n  t h e  ionosphere a t  a l t i t u d e s  t h a t  can 

be reached by sounding rockets .  

Dur ing  t h e  r e p o r t i n g  per iod ,  a c o u s t l c  d e t e c t o r s  o f  the  Moore 

Var iometer t ype  were employed I n  t h e  c o n t i n u a t i o n  o f  a s e r i e s  o f  

t e s t s  a t  P o i n t  Mugu. I n  these t e s t s ,  we a r e  a t t e m p t i n g  t o  d e t e r -  

mine t h e  c h a r a c t e r i s t i c s  o f  s i g n a l s  recorded by these d e t e c t o r s  

i n  the  presence o f  p ressure  v a r i a t i o n s  generated by r o c k e t  ex- 

hausts .  Most o f  t h e  work d u r i n g  t h e  p e r i o d  i n v o l v e d  se t -up  and 

check-out  o f  severa l  obse rva t i on  s t a t i o n s  equipped w i t h  a c o u s t i c  

d e t e c t o r s  and reco rde rs  a t  Po in t  Mugu. However, some data  were 

o b t a i n e d  and a r e  p r e s e n t l y  be ing  reduced and analyzed. Th is  i n i -  

t i a l  a n a l y s i s  c o n s i s t s  o f  de te rm ina t ions  o f  the f requency spec t ra  

o f  t h e  observed s i g n a l s  and t h e  c o r r e l a t i o n s  between t h e  s i g n a l s  

and t h e  c o r r e l a t i o n s  between t h e  s i g n a l s  recorded a t  t h e  v a r i o u s  

s t a t i o n s .  
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Work i n  t h e  l a b o r a t o r y  inc luded the  design and f a b r i c a t i o n  

o f  an improved se t  o f  c a l i b r a t i o n  chambers f o r  t h e  a c o u s t i c  de- 

t e c t o r s .  These chambers a r e  l a r g e r  and more p r e c i s e l y  machined 

vers ions  of  the  c a l i b r a t i o n  chamber employed p r e v i o u s l y .  These 

newer chambers, and t h e  e l e c t r o n i c  equipment assoc ia ted  w i t h  

them, a r e  p r e s e n t l y  be ing  i n s t a l l e d  and t e s t e d  i n  the l a b o r a t o r y .  

We a n t i c i p a t e  t h a t  these c a l i b r a t i o n  f a c i l i t i e s  w i l l  be i n  opera-  

t i o n  i n  the  nex t  q u a r t e r .  

CHEMISTRY AND SPECTROSCOPY UNDER HIGH FIELDS 

C .  A .  Jensen 
L. L. Wood Account No. 448613 

The Eastman Kodak Type I I a F  and Type I IaO Spectrographic  

p l a t e s  were used i n  t h e  Plasma Generator and F-Value programs. 

They were exposed on the  J a r r e l l - A s h  2 . 6  meter spect rograph as 

p a r t  o f  t h e  e f f o r t  t o  determine r e l a t i v e  and a b s o l u t e  osc i  1 l a t o r  

s t reng ths  f o r  o p t i c a l  t r a n s i t i o n s  i n  t h e  a s t r o p h y s i c a l  l y  impor- 

t a n t  t r a n s i t i o n  elements; t he  source employed was an IGPP plasma 

genera tor  e x c i t i n g  a 1 i g h t l y  doped hydrogen-he1 ium plasma. 

C O S M I C  RAY P H Y S I C S  

D. J .  Prowse 

This  p r o j e c t  has been completed. Expenses shown f o r  t h i s  

p e r i o d  were i ncu r red  i n  t h e  r e p o r t i n g  pe r iod  ending August 31, 

1964 but ,  f o r  account ing  reasons, d i d  n o t  appear as expendi tures 

u n t i  1 t h i s  r e p o r t i n g  pe r iod .  
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A f i n a l  r e p o r t  i s  be ing  prepared. There a r e  no p l a n s  t o  

seek o t h e r  suppor t  f o r  t h e  c o n t i n u a t i o n  o f  t h i s  p r o j e c t .  

OSCILLATIONS OF FALLING SPHERES 

U. S h a f r i r  

The a c t i v i t y  on t h i s  p r o j e  t was d i  

Account No. 448612 

e t e d  a t  making p r e -  

p a r a t i o n s  f o r  t h e  c o n t i n u a t i o n  o f  P r o j e c t  FASTRAM. Current  p l a n s  

c a l l  f o r  exper iments t o  be performed a t  t h e  Naval Ordnance Labo- 

r a t o r y ,  White Oak, Maryland d u r i n g  t h e  summer of  1965. 

BIOLOGICAL S C I E N C E S  

M A R I N E  BIOLOGY 

K. S .  N o r r i s  
R.' N. Turner 

Account No. 448672 

Support f o r  t h i s  p r o j e c t  was o f  an i n t e r i m  n a t u r e .  Expenses 

shown f o r  t h i s  p e r i o d  were i n c u r r e d  i n  t h e  r e p o r t i n g  p e r i o d  

ending August 31, 1964 but ,  f o r  accoun t ing  reasons, d i d  n o t  ap -  

pear as expend i tu res  u n t i  1 t h i s  r e p o r t i n g  p e r i o d .  Th is  p r o j e c t  

i s  c o n t i n u i n g  under Na t iona l  I n s t i t u t e  o f  H e a l t h  Support,  Grant 

Number USPH NB 05427. 

A r e p o r t  o f  t h e  r e s u l t s  o b t a i n e d  w h i l e  r e c e i v i n g  NASA sup- 

p o r t  appeared i n  t h e  Semiannual Report f o r  t h e  p e r i o d  ending 

August 31, 1964. 
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LOW D E N S I T Y  GAS FLOWS 

N. Rot t  
M. Oberai 

ENGINEERING 

Account No. 448638 

D r .  Madan Oberai, who has s u c c e s s f u l l y  completed h i s  work 

on t h e  a p p l i c a t i o n  o f  t h e  Mo t t -Smi th  model t o  t h e  shock s t r u c -  

t u r e  i n  gas m ix tu res ,  tu rned h i s  a t t e n t i o n  t o  t h e  a p p l i c a t i o n  

o f  t h e  Mo t t -Smi th  method t o  t h e  s t r u c t u r e  o f  curved shocks. 

Based upon h i s  p rev ious  exper ience w i t h  t h e  problem u s i n g  t h e  

Nav ie r -S tokes  shock s t r u c t u r e ,  D r .  Oberal was a b l e  t o  come t o  

a s o l u t i o n  o f  t h e  problem i n  a v e r y  s h o r t  t ime ,  He i s  now p r e -  

p a r i n g  a r e p o r t  on t h e  s u b j e c t .  
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